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Summary
Background.— Previous studies have evaluated return to work after acute ST-segment elevation
myocardial infarction (STEMI) treated medically, after bypass surgery or after percutaneous
coronary intervention (PCI) for stable coronary artery disease. However, there are few data
regarding return to work after acute STEMI treated by direct PCI.
Aims.— To analyse the factors inﬂuencing return to work after STEMI treated by direct PCI.
Methods.— Two hundred consecutive patients who underwent direct PCI for acute STEMI and
who were employed at the time of their STEMI were studied. Stents were used in 94% of patients
and glycoprotein IIb/IIIa inhibitors in 77%.
Results.— Among the 200 patients, 152 (76%) patients returned to work and 48 (24%) did not.
Patients who did not return to work did not differ from those who returned to work in terms
of time from onset of chest pain to PCI, STEMI location, left ventricular function, extent of
vessel disease, PCI technique and success, completeness of revascularization, duration of hos-
pital stay, intrahospital complications and performance of cardiac rehabilitation. Multivariable
Abbreviations: nrtw, did not return to work (group); pci, percutaneous coronary intervention; rtw, returned to work (group); stemi,
ST-segment elevation myocardial infarction; timi, thrombolysis in myocardial infarction.
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dictors of return to work after STEMI treated by direct PCI. Clinical and procedural factors as
well as cardiac rehabilitation appear to have no impact on return to work in this subset of
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Background
Acute ST-segment elevation myocardial infarction (STEMI)
is a severe cardiac event. The rate and timing of return
to work after STEMI are important, as there are conse-
quences in terms of the quality of life of the individual
patient as well as economic consequences for both the indi-
vidual and society [1—3]. Previous studies have evaluated
return to work after STEMI treated medically [1,4—7], as
well as after bypass surgery and after percutaneous coro-
nary intervention (PCI) for stable coronary artery disease
[8—11]. However, there are very few data regarding evalua-
tion of return to work in patients with acute STEMI treated
by direct PCI, which nowadays is recognized as the best
reperfusion method [12,13]. As direct PCI compared with
other strategies has been shown to improve left ventricu-
lar function and clinical outcome in patients who have an
acute STEMI [12,13], subsequent improvement in rate and
timing of return to work can be expected. To our knowl-
edge, only one study based on the analysis of the PAMI
trial population recruited from 14 countries [14] has recently
evaluated the frequency of returning to work after direct PCI
for acute STEMI [15]. However, in this international study
by Abbas et al. [15], only medical factors were analysed;
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ocio-occupational factors and cardiac rehabilitation were
xcluded. Also, only half of the patients received stents,
nd platelet glycoprotein IIb/IIIa receptor inhibitors were
sed in only 5% of cases of the study by Abbas et al. [15]. As
combination of both stents and glycoprotein IIb/IIIa recep-
or inhibitors has been demonstrated to improve the results
f direct PCI for acute STEMI [16,17], it is reasonable to
ssume that this modern reperfusion strategy should provide
he best medical conditions to promote return to work.
Thus, in this study, we analysed the impact of both
edical and socio-occupational factors as well as cardiac
ehabilitation on return to employment after acute STEMI in
large cohort of working patients who underwent modern
eperfusion by direct PCI in a single institution, with exten-
ive use of both stents and glycoprotein receptor inhibitors.
ethods
tudy populationy primary angioplasty 311
analysis showed that older age, daytime onset of chest pain, manual labour, rapid call-out
of the emergency medical team, unmarried status and a limited number of risk factors were
independent predictors of non-return to work.
Conclusion.— Age, sociopsychological and occupational factors appear to be the strongest pre-patients.
© 2010 Published by Elsevier Masson SAS.
Résumé
Contexte.— Des études antérieures ont évalué la reprise du travail après infarctus du myocarde
(IDM) traité médicalement ainsi que celle des patients coronarien stables après pontage ou
angioplastie. Très peu de données sont en revanche disponibles chez les patients traités par
angioplastie primaire pour IDM.
Objectif.— Analyser les facteurs de reprise du travail chez les patients après IDM traités par
angioplastie primaire.
Méthodes.— Deux cent patients ayant bénéﬁcié d’une angioplastie primaire pour IDM et ayant
une activité professionnelle au moment de leur accident coronarien ont été inclus. Le taux de
stenting était de 94% et 77% des patients ont rec¸u des antiGP IIb/IIIa.
Résultats.— Parmi les 200 patients, 152 (76 %) ont repris le travail (RT+) et 48 (24 %) ne l’ont
pas repris (RT). Le groupe RT− ne différait pas du groupe RT+ vis à vis du délai début de la
douleur-angioplastie, du siège de l’IDM, de la fraction d’éjection, de l’étendue des lésions
coronaires, de la technique et du succès de l’angioplastie, du degré plus ou moins complet
de revascularisation, de la durée de séjour hospitalier, de la survenue de complications et
de la réalisation d’un programme de rééducation. L’analyse multivariée a montré qu’un âge
plus avancé, la survenue de l’IDM en période diurne, une activité professionnelle manuelle, un
délai d’appel médical par le patient court, un statut de célibataire et un plus petit nombre de
facteurs de risque étaient des facteurs indépendants de non-reprise du travail.
Conclusion.— Ainsi, l’âge, les facteurs sociopsychologiques et professionnels apparaissent
comme les facteurs prédictifs de reprise du travail les plus importants après IDM traité parll 807 consecutive patients who were treated in our insti-
ution by direct PCI for an acute STEMI from January 2000
o December 2004 were considered for the study. Of these,
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Table 1 Population characteristics (n = 200).
Variable
Age (years) 48± 7
Sex (male/female) 184 (92)/16 (8)
Single person 47 (24)
Smoker 53 (27)
High cholesterol 91 (46)
Hypertension 53 (27)
Diabetes 16 (8)
Cardiovascular family history 92 (46)
Known coronary artery disease 15 (7.5)
Manual labour 116 (58)
Chest pain onset from 07:00 to
19:00 hours
130 (65)
Time from chest pain to
catheterization (min)
211± 163
Anterior infarction 65 (33)
Multiple vessel disease (≥ two
vessels)
61 (31)
LV ejection fraction (%) 56± 9
Stenting 187 (94)
GP IIb/IIIa receptor inhibitors 153 (77)
Post-PCI TIMI 3 191 (96)
Complete revascularization 165 (83)
Intrahospital MACEa 10 (5)
Duration of hospitalization
(days)
7± 5
Cardiac rehabilitation 150 (75)
Data are mean± standard deviation or number (%). GP: glyco-
protein; LV: left ventricular; MACE: major adverse cardiac event;
PCI: percutaneous coronary intervention; TIMI: thrombolysis in
myocardial infarction.
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29 patients were aged 65 years or less and were screened
etrospectively, as 65 years represents the ofﬁcial age for
etirement in France. Fifteen of the 429 patients died dur-
ng hospitalization and were excluded from the study. There
ere 27 patients who underwent rapidly programmed bypass
urgery during hospitalization after initial recanalization
f the culprit vessel using a minimalistic interventional
pproach [18] and in whom multiple lesions were not suit-
ble for PCI; these 27 patients were also excluded to avoid a
onfounding factor in the ﬁnal analysis, as surgery is known
o have a different impact on work resumption than PCI
8,9]. As some of the data were obtained by direct tele-
hone interview of the patients, the 12 patients who died
uring the follow-up before they were interviewed were
lso excluded from the study. Fourteen patients were lost
t follow-up and could not be interviewed. Finally, among
he 361 remaining patients, 161 were not employed prior
o their STEMI. Therefore, the study population for ﬁnal
nalysis consisted of 200 patients.
Data were obtained from medical records and by ques-
ionnaires and direct telephone interviews. To exclude the
ossibility of missing a later return to work in some patients,
nterviews regarding work resumption were performed some
ime after STEMI (median 42months). As the mean time for
eturn to work after STEMI in the pre-PCI era has been shown
o be 5± 1months in France [7], patients in our study who
eturned to work were subgrouped into those considered as
eturning relatively early (within 3months after discharge)
nd those who returned later.
tatistical analysis
tatistical analysis was performed with the SPSS
0.0 statistical package (SPSS Inc., Chicago, IL, USA).
ontinuous variables are expressed as means± standard
eviations and categorical data as numbers and per-
entages. Analysis of variance was used for continuous
ariables and the 2 test or Fisher’s exact test was used
or categorical variables, as appropriate. Multiple logistic
egression analysis, with consideration of all variables with
p value < 0.20, was performed to identify independent
ariables associated with work resumption and independent
redictors of late return to work. Statistical signiﬁcance
as deﬁned as p < 0.05.
esults
aseline characteristics of the total population are shown
n Table 1. Among the 200 patients, 152 (76%) returned to
ork (RTW group), with a mean return time of 134 days
range 7—990), and 48 did not return to work (NRTW group).
omparisons between the two groups are shown in Table 2.
atients in the NRTW group had a slightly more severe degree
f coronary artery disease than those in the RTW group
40% with multiple vessel disease vs 28%, respectively) but
he difference was not statistically signiﬁcant. The rate of
eturn to work was not different between patients who
nderwent a cardiac rehabilitation programme and those
ho did not. Cardiac rehabilitation was ambulatory in 85%
f our patients. In addition, among patients who returned to
ork, those who had undergone rehabilitation returned to
r
p
l
f
ca Stroke, reinfarction, repeat angioplasty.
ork much later than those who did not (156± 142 days vs
9± 62 days, respectively; p < 0.001). When compared with
hose in the RTW group, patients in the NRTW group were sig-
iﬁcantly older, had fewer risk factors and were more often
ingle. The time taken for the patient to call the prehos-
ital medical team after chest pain onset was signiﬁcantly
horter in the NRTW group than in the RTW group. The rate
f returning to work was higher in men than in women (78 vs
0%, p = 0.02). A higher percentage of patients in the NRTW
roup than in the RTW group were manual workers before
heir STEMI. STEMI occurred more frequently during the day-
ime (between 07:00 and 19:00 hours) in the NRTW group
81%) than in the RTW group (60%, p = 0.011).
Multivariable analysis showed that the independent pre-
ictors of non-return to work were older age, onset of chest
ain during the daytime, manual labour, rapid call-out of the
mergency medical team, single person marital status and
limited number of risk factors (Table 3). Time to return
o work was obtained from 151 of the 152 patients who
eturned to work. As shown in Table 4, when compared with
atients returning late to work, those who returned ear-
ier had an anterior STEMI less frequently, a higher ejection
raction, a shorter hospitalization duration and underwent
ardiac rehabilitation less frequently. There was also a lower
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Table 2 Comparison between the two groups.
RTW group (n = 152) NRTW group (n = 48) p
Age (years) 47± 7 52± 7 < 0.001
Sex (male/female) 144 (95)/8 (5) 40 (83)/8 (17) 0.025
Manual labour 81 (53) 35 (73) 0.025
Number of risk factors 2.2± 0.9 1.7± 0.8 0.002
Chest pain onset from 07:00 to 19:00 hours 91 (60) 39 (81) 0.011
Time to call (min) 107± 135 58± 53 0.016
Single person 31 (20) 16 (33) 0.10
Duration of hospitalization (days) 7.0± 5.2 8.2± 2.9 0.16
Multiple vessel disease (≥ two vessels) 42 (28) 19 (40) 0.17
Cardiac rehabilitation 118 (78) 32 (67) 0.18
Time from chest pain to catheterization (min) 218± 178 189± 104 0.30
Complete revascularization 128 (84) 37 (77) 0.36
GP IIb/IIIa receptor inhibitors 119 (78) 34 (71) 0.39
Post-PCI TIMI 3 143 (94) 47 (98) 0.49
LV ejection fraction (%) 56± 9 56± 10 0.64
Stenting 141 (93) 46 (96) 0.68
Number of stents 1.3± 0.9 1.3± 0.7 0.75
Intrahospital MACEa 7 (4.6) 3 (6.2) 0.94
Anterior infarction 50 (33) 15 (31) 0.97
Data are mean± standard deviation or number (%). GP: glycoprotein; LV: left ventricular; MACE: major adverse cardiac event; NRTW:
no return to work; PCI: percutaneous coronary intervention; RTW: return to work; TIMI: thrombolysis in myocardial infarction.
a Stroke, reinfarction, repeat angioplasty.
Table 3 Multiple logistic regression analysis of predictors for non-return to work.
2 Exp (coef) [95 %CI] p
Age (older age) 14.73 0.872 [0.813—0.935] 0.0001
Chest pain onset from 07:00 to 19:00 hours 5.03 2.814 [1.139—6.953] 0.025
Manual labour 4.93 0.388 [0.168—0.895] 0.026
Time to call emergency team (short time) 4.67 1.007 [1.001—1.014] 0.031
Marital status (single person) 4.00 0.398 [0.161—0.982] 0.046
Number of risk factors (small number) 3.67 1.579 [0.989—2.520] 0.06
Sex 2.63 3.095 [0.790—12.116] 0.11
Multiple vessel disease (≥ two vessels) 2.46 0.520 [0.230—1.177] 0.12
Duration of hospitalization 1.14 0.965 [0.904—1.030] 0.29
Cardiac rehabilitation (presence) 0.047 1.100 [0.464—2.604] 0.83
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rCI: conﬁdence interval.
rate of manual work and a trend towards a greater age
in patients returning earlier to work compared with those
returning later (p = 0.044 and p = 0.058, respectively). Multi-
variable analysis showed that rehabilitation, manual work,
duration of hospitalization and thrombolysis in myocardial
infarction (TIMI) ﬂow grade 3 were independent predictors
of late return to work (Table 5).
DiscussionTo our knowledge, our study is the second to evaluate
return to work after acute STEMI treated by direct PCI, the
ﬁrst being the study reported by Abbas et al. [15] 6 years
ago. However, this study [15] included 450 patients from
a
n
o
n
d4 different countries (296 patients were USA employees and
54 were non-USA employees from 13 other countries). As
ocial security systems and employment legislation vary
rom one country to another one, it is difﬁcult to interpret
he overall results obtained from such a socially heteroge-
eous study population [15], particularly when evaluating
he role of medical factors. In addition, the role of sociopsy-
hological and occupational factors, as well as the inﬂuence
f cardiac rehabilitation was not assessed in the study
eported by Abbas et al. [15]. By contrast, our study included
large homogeneous cohort of 200 patients treated in one
ational institution with only one social security system and
ne employment legislation. In addition, both medical and
on-medical factors, including socioprofessional and car-
iac rehabilitation, were evaluated in our study. Also, in
314 K. Isaaz et al.
Table 4 Comparison between early (within 3months) and late (after 3months) return to work subgroups.
Early return (n = 85) Late return (n = 66) p
Cardiac rehabilitation 57 (67) 60 (91) 0.0010
Anterior infarction 20 (24) 30 (45) 0.0077
LV ejection fraction (%) 58± 7 54± 10 0.0143
Duration of hospitalization (days) 6.2± 2.3 8.3± 7.4 0.0164
Manual labour 39 (46) 42 (64) 0.0448
Age (years) 48± 7 46± 6 0.0584
Post-PCI TIMI 3 83 (98) 59 (89) 0.0750
Number of risk factors 2.0± 0.9 2.3± 1.0 0.1588
Intrahospital MACEa 2 (2.4) 5 (7.6) 0.2600
Chest pain onset from 07:00 to 19:00 h 47 (55) 43 (65) 0.2899
Time to call (min) 102± 139 117± 133 0.5118
Stenting 80 (94) 60 (91) 0.6607
Multiple vessel disease (≥ two vessels) 22 (26) 20 (30) 0.6749
Time from chest pain to catheterization (min) 223± 188 213± 165 0.7380
Number of stents 1.3± 0.9 1.3± 0.9 0.9153
Complete revascularization 72 (85) 55 (83) 0.9953
Single person 17 (20) 14 (21) 0.9999
GP IIb/IIIa receptor inhibitors 66 (78) 52 (79) 0.9999
Data are mean± standard deviation or number (%). GP: glycoprotein; LV: left ventricular; MACE: major adverse cardiac event; PCI:
percutaneous coronary intervention; TIMI: thrombolysis in myocardial infarction.
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ontrast with the study by Abbas et al. [15], in which the
ates of stent and glycoprotein IIb/IIIa receptor inhibitors
se were only 55 and 5%, respectively, the majority of
ur patients received stents (94%) and glycoprotein IIb/IIIa
eceptor inhibitors (77%) which, in association with direct
CI, represents the most effective modern reperfusion tech-
ique.
In our study, 76% of patients returned to work compared
ith a similar 78% rate of work resumption reported by Abbas
t al. [15]. Interestingly, despite medical progress made
n myocardial reperfusion at the acute phase of STEMI by
he use of direct PCI, the rate of return to work has not
hanged signiﬁcantly over the past two decades. Return to
ork rates of 72—92% were already reported 20 years ago,
ell before the era of modern reperfusion by direct PCI
1,4]. This is in agreement with our ﬁndings showing that
edical and procedural factors have less impact on returno work than sociopsychological and occupational variables,
hich are relatively independent of technical progress.
As in this study, others have found that age is an impor-
ant factor for predicting return to work after myocardial
a
a
f
w
Table 5 Multiple logistic regression analysis of predictors for
2
Cardiac rehabilitation (presence) 10.58
Manual labour 6.58
Duration of hospitalization 5.88
Absence of TIMI 3 ﬂow grade 5.25
Anterior infarction 3.47
CI: conﬁdence interval; TIMI: thrombolysis in myocardial infarction.nfarction [5,7,8], as well as after myocardial revasculariza-
ion in patients with stable coronary artery disease [9,10];
ther investigators, however, have failed to demonstrate
signiﬁcant impact of age on work resumption [1,11,15].
egional differences in social security systems and labour
egislation may explain the differences observed from one
ountry to another one in terms of the contribution of age
o work resumption.
In our study, the length of time that the patient took
o call the emergency medical team after chest pain onset
as signiﬁcantly shorter in the group who did not return to
ork. A rapid call-out of the emergency medical team after
hest pain onset may reﬂect an anxious proﬁle that may
ontribute to a lower rate of work resumption. Accordingly,
sychological factors, including depression, anxiety and
ealth status subjective perception, have been suggested
reviously to play a role in the rate of returning to work
fter myocardial infarction [1]. Also, patients who have had
n acute myocardial infarction despite the absence of risk
actors may ascribe the onset of their cardiac attack to their
ork, which they may consider to be the single risk factor,
late return to work.
Exp (coef) [95 % CI] p
0.142 [0.044—0.460] 0.0011
0.356 [0.162—0.784] 0.010
0.815 [0.691—0.962] 0.015
8.361 [1.358—51.463] 0.022
2.216 [0.960—5.120] 0.06
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possibly due to related stress and physical effort. This may
explain why patients in our study who did not return to
work had fewer risk factors than those who did return, and
may also explain why fewer patients with STEMI occurring
during the daytime returned to work, as most (55%) worked
between 07:00 and 19:00 hours. These patients may have
been tempted to establish a cause and effect relationship
between their work and the onset of their cardiac attack.
The impact of the two other social factors, marital sta-
tus and manual work, on the rate of returning to work after
myocardial infarction has not been evaluated previously in
the setting of direct PCI for acute STEMI [15]. Using multi-
variable analysis, we found that patients not returning to
work were more often single, which may reﬂect the impact
of family responsibilities on the motivation for the patient
to return to work. As expected, patients who were manual
workers had a lower rate of work resumption, as public opin-
ion considers physical effort to be a major factor in a heart
attack. The relatively high proportion of manual workers in
our population may reﬂect the history and economic condi-
tions of our geographic area. The impact of manual labour on
work resumption as found in our study is in agreement with
previous studies [1] reported before the era of direct PCI,
but was not analysed in the recent study by Abbas et al. [15].
In contrast with non-medical factors, clinical and proce-
dural factors, including left ventricular ejection fraction,
location of infarction, the use of glycoprotein IIb/IIIa
inhibitors, the rate of post-PCI TIMI ﬂow grade 3, complete-
ness of revascularization, the occurrence of intrahospital
major adverse events and the duration of hospital stay did
not differ between patients who returned to work and those
who did not. Patients not returning to work had a slightly
more severe degree of coronary artery disease (40 % with
multiple vessel disease) than those returning to work (28 %
with multiple vessel disease) but the difference was not sta-
tistically signiﬁcant. These ﬁndings regarding the lack of an
impact of medical factors such as completeness of revascu-
larization, success of reperfusion, extent of vessel disease
and left ventricular function on the rate of return to work
are in agreement with previous studies performed before
the era of direct PCI [8], as well as with the recent study by
Abbas et al. [15]. In our study, although the rate of return
to work was not inﬂuenced by medical factors, the timing
of return to work was dependent on two medical factors:
the absence of post-PCI TIMI ﬂow grade 3 and, to a lesser
degree, the location of infarction (anterior infarction).
Finally, we found that post-STEMI cardiac rehabilitation
appeared to have no favourable inﬂuence on return to work
in this subset of patients treated by direct PCI. In addi-
tion, among patients who returned to work, those who had
undergone a rehabilitation programme went back to work
much later than those who did not. This absence of a ben-
eﬁt of cardiac rehabilitation on return to work observed
in our active population may be due to the characteristics
of the patients treated by direct PCI, who were relatively
young with a preserved left ventricular function and the
vast majority had had a complete revascularization. It has
been shown that a return to full normal activities, including
work, can be achieved 2 weeks after myocardial infarction
without standard cardiac rehabilitation in selected low-risk
patients. These patients must be younger than 75 years, with
a left ventricular ejection fraction greater than 40% and
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symptom-limited exercise test negative for ischaemia at
week [6]. Such an approach appears to be cost-effective
19]. Therefore, in agreement with these recently reported
ndings [6,19], our own results suggest that cardiac rehabil-
tation should probably not be proposed in the majority of
atients who have undergone reperfusion using direct PCI for
cute STEMI, which may lead to cost savings in this selected
opulation.
tudy limitations
large number of patients were excluded from the
29 patients aged 65 years or less who were screened retro-
pectively. This was due to the aim and design of the study.
ndeed, 161 patients were unemployed at the time of their
TEMI and were excluded logically, as the aim of the present
tudy was to analyse the factors playing a role in return to
ork. Among the remaining 268 patients, it was not possible
o evaluate return to work in the patients who died. The
atients who underwent surgery were either not included in
he study because coronary artery bypass surgery has a dif-
erent impact on work resumption than PCI. Only evaluation
f the 15 lost patients is actually lacking but it is unlikely
hat the data from such a small number of patients would
ave signiﬁcantly affected the ﬁnal results of the study.
onclusions
he rate of return to work after acute STEMI in the era
f modern reperfusion by direct PCI using stents and gly-
oprotein IIb/IIIa receptor inhibitors appears not to have
hanged signiﬁcantly in comparison with historical studies
f the pre-direct PCI era. This may be due to the greater
mpact of sociopsychological and occupational factors than
hat of medical factors on work resumption. Also, cardiac
ehabilitation appears to have no inﬂuence on return to work
n this subset of patients. Thus, our ﬁndings suggest that, in
ddition to efforts made to improve myocardial reperfusion
t the acute phase of STEMI and more than a standard car-
iac rehabilitation programme of limited value in relatively
oung revascularized patients with preserved ventricular
unction, other strategies, including more psychological sup-
ort and counselling, should be developed to improve the
elf-conﬁdence of patients and to stimulate them to return
o work after STEMI. The latter conclusion is in agreement
ith that of a paper published recently, demonstrating that
fter adjustment for sex, age and type of intervention, only
he doctor’s advice remains associated with a return to work
20].
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